. The specificity of anti-H3K9me2 and anti-H3K27me3 evaluated by ELISA. Microtiter plates coated with the peptides were incubated with 3-fold dilutions of each antibody, starting from 1:100 dilution of a hybridoma culture supernatant. After incubation with peroxidase-conjugated secondary antibody and washing, the colorimetric signal of tetramethylbenzidine was detected by measuring the absorbance at 405 nm (Abs) using a plate reader. 
Supplementary
. SDS-PAGE analysis of Fab. To prepare Fabs, histone H3 modification-specific monoclonal antibodies were digested with immobilized papain (Pierce Fab Preparation Kit; lanes 1-6) or ficin (Pierce Mouse IgG1 Fab and F(ab')2 Preparation Kit; lanes 7-15), and Fc was removed using protein A-agarose. IgG and Fab fractions (1 μg) were separated in a 10-20% gradient SDS-polyacrylamide gel and stained with Coomassie. The sizes of prestained markers (M) are indicated on the right. In IgG fractions, the heavy and light chains (HC and LC, respectively) are observed (lanes 1, 3, 5, 7, 9, 11 and 13) ; the sizes of both HC and LC vary because of the different length of variable regions. In most Fab fractions (lanes 2, 4, 8, 10 and 12), new single major bands corresponding to the heavy chain Fab portions are observed (e.g., closed arrowhead). The light chain remains intact after the protease digestion (e.g., open arrowheads). In H3K9me3 Fab fractions, extra bands at ~9 kDa are observed by digestion either with papain (lane 6) or ficin at a standard (lane 14) and milder (lane 15) conditions, indicating that H3K9me3 IgG heavy chain contains protease-sensitive sites. Figure S5 . FRAP analysis using a reaction-diffusion model. HeLa cells were loaded with FabH3K9ac-Cy3 and FabH3K9me2-488, and a 2 μm spot was bleached. The temporal evolution of the radial intensity profile of the bleach spot (see cartoon inset) was then fit using a reaction-diffusion model. From each fit, the average diffusion coefficient and binding association and residence times of Fabs were quantified, from which the bound/free fractions of Fabs were calculated (ref. 28). To quantify total binding, the pure-diffusion coefficient of each Fab was measured in the cytoplasm. (A) Sample FRAP image sequences for FabH3K9ac-Cy3 are shown, along with a sample fit (solid colored lines) to the extracted data (colored shapes) below. From lowest to highest, data/lines correspond to times 0.38, 0.76, 1.14, 1.52, 1.90, 3.79, 7.58, and 27.67 s post-bleach. According to these fits, the bound/free fraction, t on (s), and t off (s) of FabH3K9ac-Cy3 is 12.2, 6.1, and 7.3, respectively, in the cell without TSA and 41.2, 4.0, and 9.0, respectively, with TSA. (B) Same as (A), but for FabH3K9me2-488. According to these fits, the bound/free fraction of FabH3K9me2-488 is 7.6 in the cell without TSA and 5.2 with TSA. Bar, 10 μm. Some still images are shown in Figure 1C . The display rate is 1.5 frames/s. Figure   4E . The display rate is 2 frames/s. Figure 6E . The display rate is 10 frames/s.

